The 24-kDa subunit of the bovine mitochondrial NADH:ubiquinone oxidoreductase is a G protein.
Based on the results obtained from GTP overlay assay, immunoprecipitation, two dimensional electrophoresis and radiolabeled GTP binding, we provide evidence that the bona fide subunit of Complex I, the long known 24 kDa protein is a G protein. Bacterially expressed 24 kDa protein with additional N-terminal methionine and alanine residues or naturally expressed truncated isoform fail to bind GTP suggesting that secondary modification/ processed N-terminal end is necessary for GTP binding. Competitive inhibition of binding of radiolabeled GTP to electroblotted 24 kDa protein with unlabelled nucleotides showed that the protein binds GTP and GDP with high affinity in presence of Mg2+, and has decreased to very low affinity for ITP, CTP, GMP and UTP. A comparative binding of [gamma-35S]-GTP to Complex I and 24 kDa protein (electroblotted) suggests that the GTP binding in the native Complex is solely due to 24 kDa protein. Further, four fold difference in the binding affinities between native Complex I and 24 kDa protein (electroblotted) as seen by Scatchard analysis of the binding data indicates that protein undergoes structural rearrangement in Complex I bound form, that presumably triggers divalent cation dependent GTPase activity in native complex. We were unable to detect the effect of GTP/ GDP on the ubiquinone/ferricyanide reductase activity. Since the subunit is found missing in tissues affected by mitochondrial respiratory chain diseases, we presume that the subunit has regulatory role in the Complex I function in the electron transport chain.